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GEMs and Ions
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Basic Concepts
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‘Ohm’s law’ ‘parallel circuit’



Examples of reduced mobilities for 
positive ions in their parent gas
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Mobility as function of reduced 
electric field E/N and E/p
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E / N = electric field strength / gas number density 
[E / N] = 1 Townsend = 1 Td = 10-17 V cm2 
1 atm, 20 °C: N = 2.5 · 1019 / cm3 
1 atm, 20 °C, 400 V/cm: E / N = 1.6 Td

E / p = electrical field strength / pressure (historic unit) 
• at temperature T = 96.62 K and pressure p = 1 torr:  
E/N = 1 Td   ⇆   E/p = 1 V cm-1 torr-1 

• at room temperature and pressure:  
E/N Td = (1.0354 · 10-2 T) (E/p)T V cm-1 torr-1

N



CO2 Measurements
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Example: Ions in CF4
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Blanc’s Law - Dominant ions affect 
slope
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(NeHe+)



Measuring Ion Mobility
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Mobility constant for voltage range relevant to TPC!
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